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Abstract 



PURPOSE:To obtain a silicon thin film whose crystallinity at a low temperature is good by a 
method wherein a binary material film is grown on a substrate and, in succession, the silicon 
film is grown on the binary material film by an atomic-layer deposition method wherein the 
substrate is exposed alternately to two atmospheres which separately contain individual atoms 
constituting a binary material. 

CONSTITUTION^ using an atomic-layer deposition method wherein a substrate 1 is exposed 
alternately to two atmospheres which contain individual atoms constituting a binary material, a 
binary material film 2 is grown on the substrate 1, and, in succession, a silicon film 3 is grown 
on the binary material film 2. Thereby, it is possible to obtain the silicon film whose crystallinity 
is good. 
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fi£-TSi> All 03 R2©(-1 0 1 2)ffi©fl^fcBB[fd#£[; 

[0 0 4 7] (b) *38$©SB2£ii0!l©SMIf 
SSlflS&WTa. AI2O3 R2©S±J12n<!:bTAlJl£ 
»*l/TH*iW. A1«&0 <h£j£LS<. R£Ufc#& 

icti, -e©±tv"j 3 ^xtr?*^ wn£&bii< & 
*©t. ffl#^Aiw&ai-r^s^abs. ^©fc«>(t«i 
3oot;e«©itrffl«ftfT5iitfc'ft43S«. ;r©i&&* 
&T\3.%7z.&&i\z&mwm\z±cz>o-v%%rte 

[0 0 4 8] -tiiT, -?-©J:^assta©jnifiS!iasfT5 

1 1 & < Al ©gffi £t*# Lfc £ £T -> 'J 3 > 
fi***#tet»2©*««tl:lxTIBWT«. 0 3tt, 

**w©» 2 nsgwa^-r 3 >»Kies^-r«t^ 
st*5. n©*ji«fc*v»T'!>. muzTxtm&vm 

[0 0 4 9] ^l^JSifJt^miC, #5X«1£1 

T. ^5XS«1 £4 0 OtlCjD&U ^-J^^JJO 
■7Pi (C«kO 5 X 1 0-'Torrl'/j:-5*Tg^TS. * 
IC. #Vi S:1V^T7^>^X (Ar) £ 5 0 0 sccmSS 
b. 0. 0 lTorrtC^S.t^^^Uy-i'X^OFSPEbT 

[0 0 5 0] -D^T. #V 2 £HViT, #XSAPN 2 
S3 UTAl (CHs )s ^MSSlt^ >A'Ci wzmAtz. 
S^C. #V 3 SMUT. 2 O'CK&ofc*®^^ 
XIAPN, *abT*3SM (HiO ) «SJ5ft>AC 

0 lTorrlCliftT*. 

[0 0 5 1] r©«^, 7;U3>^X©^«JS£tCJ:oT 
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ic akch, ©w^ws-en^ni u 

iCDa«»®i&3 0 0[lUir)ji-rci: 
iCit), ^77.Sfil_hlC^iP5 0 0A©^ifeSXI4* 
£1,© AI2O3KI 2Sricg-T-5 (03(a)). 
{0 0 5 2] £©&■&, J&B©&i&t4Al(CH3)3??H^<>: 
LT AI2O3I8I 2COg±Sl2nSrAISfr-5. 
IC, STS*WSero#V3 Jg^T#Vi . V 

2 n-Kn>.y£L£BJHT#77.g«i£:/7 
XVCVDSSOKiS^Y>A'Cj KftaUTfrS, fS 
tfD-FD-;/£L£|ll©3. £©*§-&. 0*b&^#7. 
iAP£ibT5jSftWtCi ftlCAKCfchSri&AL 

bTAio^g^^u^-a-^nipic-rs. 

{0 0 5 3] 03(b) tt, ALDgf*^7X7CV 

Dg@(cg;iiisn*^7xsfi 1 j3B©3?Hgi£^f « 

BS0-eafeoT, AlaOs Rl 2©g±JI12n©AlJII4. Al 
(CH 3 )»#*(0gBSU*«£ftfc££T:/7XTCVDg 

{0 0 5 4] ^XTCVDggfi^fflAHCH^ 
#*©£A£#itl.fc&l;:. #V« t*Vi £MHT, 
ill 0sccmTv"7> (SiE«) , tSft 5 0 OsccmT*^ 

(Hi) «S*Ar*fcit>K, S«fflS<£3 5 0'CICK5£ 
T5. Sfc, Ri&?Y>A'rtJE**0. 5Torr. 
S2 0 0W, »S^ra^3 O^ilT AlibMR.l 2© 
Al@12n±ICJ9S 1 0 0 0 A©*£ffi->'J 3>|gl 3 £f£ 
St* (03(c)). 

[0 0 5 5] £CD«k5K:j£gLfc AI2O3SSI 2±©&S 
y'Ja>ii 3(DKS&iB^fct^5, *SStt©*#fc 

-5-L-T, AhOaKl 2 tUSfij^'J n >IB 1 3©{fcBffi© 

(-10 1 2)j5©«$fcgE[6j*t£D\ *©±©eft->ij3> 
K3ic (100) ffl©«*E[fi)*msn&. 

[0 0 5 6]**. AI2O3K1 2±©«eav'jn>Ki 

3©£ftf4, mimg«tH«t, ffiEECVDft^X/t 

^7.^Ha*ICE<^-t?IJ AhOaBIl 2±®©AlSl2n 
£A1 (Cfo )a ©»»»::• UT* < 

[0057] (c) znmwotsiw 

±g2Lfc2^©*J£^tC«kO^-rSAl2 0 s ©KSS5 

s;i£*<Sg-e;&r). £©fc©Kt4f£JSl33Ji8©*fr£j£ 
[0058] tci5Tf, io©sf&?-v>A*ci <£^r-r 
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[0 0 5 9] -tr^RT^, »3©*««tUT. f$M 
14. #»K©IB3£1SW£^«IS8J£BT. -£-©-85 

e [40 1 c^jk?jijmm ty^XTcvDgg* 

n. ^©3*»K : fl««SfiA^SfeKnfcmi©Sf£: 
gCnKl4#77.81Kl£*1S#®jl8&i (*0*) Iclfc 
t3#(t4fc6«D-T-f>^LD*5D-Kny?LD 

[0 0 6 0] £|-~S?Bg©£££Cii~Cnf4. 
#V l i~Vi4^1-S^7.3JAaNii~Ni4, SSttm 
S©t8S <*H*> . g«Jn&§g <*0*) &*m®L 

T*st), &5JKSCn~Cnrt(:i4. -en^nn-^ 

>^SLDA^j5^«UC H2O, A1CU, H2O . Al(CH3) 3 *i 

[0 0 6 1] K^liftfcgg&tfT^XvCVD 
SfilCi3W^S^Y>AXi % C2 rt©^/^*A^S 
«in!S&iaffi*©S8*fH4iB 2 Sllfifllfca^fctftftsfJ- 
5. >JBL;tg@£6gfflLT#5Xg£l ICA1.0 

{0 0 6 2] irf, D-^-f >y^LDrt©SK^BHt 

1 O-'TorrS-PiSJEELfc^lC. Sg-©5££Ci , ft©W 
lc^tfcn-Hny^L$aUT^7XS«ism-© 

[0 0 6 3] -tbTc fB-WEJfc&d-.rtTtfvXStg 
1 £4 5 OtfcM&U^WSfflKfoO ^2f}>raSbT. 
*©±ffifc*» (H)iK^ (0)©7C^S^XK«^ii-S 

(05) . 

[0 0 6 4] SKI-, #S©n-Kny2;Lii£ffiLTm 
=©S^Ci2tr^5^SSi ^iRSIt, r©^7XS 

SI £4 3 Ot^CUfctfSgT, -€-©±ffi*l. 50>|yjAl 
Cli IX^UT, SlT4«Snt HClS:#^$-B-5i:t 
fcJC^7XS«l±ffi©K* (O) S14a©±»CA1^14 
40 b<£Jg^T4 (0 5(b)). ^CT?, AI(CH J )sT*<AICl 
3 «£«H£©tt. Cl)8«KJiSftlBt*-ar«5ttllj8«***»6 

[0 0 6 5] ^a©D-Hn^^Li2^ffiLT® 
H©S«SLi3tC^^^SK1^8&L. ^-©iSS&4 

2 o'cicijq&bifc'tm-c. -^©±ffl£i|i»w HiOinsu 

T. Aiei4b©±HS#LTUfcClS HCltLT#^2 
it-5tt'btc:AlSl4b©JilC0^14c&Jg^'r5 (0 5 
ft)). 

[0 0 6 6] C©aiC. ^©D-Hn>yi7Li3£aL/T 

50 »n©K*acnt*5xai«it»»u *©»«fi 
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SS4 1CCICU •?-©±©OJIl 4 cfcAl(CH»)s«l 

fMHffittL. *o±CAiJii4dftS«Ufc»K, *a© 
n— K □ y £ Ln £3 bTMTl* fcSBlc#5 X*« 

i sawf *. 

[0 0 6 7] ZZ>mz. »2*»«iH«fcLTO)B& 
HAlflSXSCtMWBJ&fcU «*MSfcLTAlJBl4n 

ZMf&TZ. :o«c, J*a**srfc*2£*«iH 
«fclyT. 75XvCVD8Bfc<k9fcft->'J3>Rl 
5*1 0 0 0 Ag§BtMrt* 4 (0 5 (f )). 

CO 0 6 8] £t±i£^fcJ;-5iC. #7Xg« 1 £©#E JO 
ICfcttSgATOSMa, 14b£AlJI14c, 14d©4K 
=f-m*Wf&\stdfc\Z, HSl/fc*#Tr01tAlJIS»J« 
f5fc. Jff5XSSlO±K»lSaft*Ali0i R14© 
RR*tfi<&0, (-1 0 1 2) !BO*ftEfi*ta6fcfe 
US<fcO, tSfi^'J3>»l 5© (10 0) iS©«$fc 
BB|fi]*t*i;S<?S:5. 

[0 0 6 9] fc*, #KjSWLn~Ln ©**&**© 

wirr*. 

(d) *%W0®4HiSWl(DI!{BJ a? 

*c, »4onii«tixT, «±ffl.tpt'LT^e.nfc 

>5>X**:«ifif SIS*. HS#>Wl/fta«5IMlf 
5. 

[0 0 7 0] £f\ 06(a) tC^flgrSSti, H2(b) 
T?*5. i©tt«)i»6, 0 6(b) fti%rj:5£, -JyX 

TCVDffitio, y-na«wi&*j»ai o'ooa 
osio 2 ^4*jg^-r^>. sffim«3o 

CC, ->7>(SIHi)SiES2 Osccm, EKft;33fi<NiO) Sit 30 
S 2 0 0 0 seem, JEfcO. 3 Torr. ftM&ll 1 0 0 W, ft 
*KflH5»-e»*. £©y-h Xrty^tt. 

[0 0 7 1] JfcC, 16(c) (C^-r±5IC. t'J^x> 
(Mo) *X/Ty^ttCJ:D 5 0 0A©ffafc»dlL. 7 

4. y-h@ffi5*-7X^ICLTSi0 2 K4&Xy5 1 >i/ 
M3U U> (P* ) -f*>jf.AU 7-X- 

pw >6*jMrr«. 

[0 0 7 2] s&t, 06(d) t^T«t5tc. Iffitttt 40 
RiLT£S3 0 0 0AT?Si0iR7£JBj*U -€-©Si0 2 
R7fc3>*? hffi©M?L8£&Ji£f S. 0 6 

(e) fcfljjsf SiSfc,- X^v^j*C«fc DiPS 10 0 0 
A©Alt*«U *nfc/t*-x>f UTV-X*«9 
a, PW>«K9b*»i*f*. 

[0 0 7 3] EUffl£'5KLT5Sj£Sn&:7 r l''-:*-!!T 
F T©y- httffi 5 ©Tffliteft->'J rj >R 3 ©MJWA 
H©T, ?*^«*©**U 7 ©*»*#**<£ 

o. h5>yx^©wtw»#sn*. 

[0 0 7 4] (e) *5BeH©i& 5 &&«©«« 50 
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J:BL,fcJl4©£i6«Ttt. ^7XSffi©-tiC IBlltE 
ffiWCTp-TAUOs MtffjftU ■t©±fc«S-> , J3>W 
*aiJBUT^U'-^-aTFTft»l*Lfc«», #5Xg 
SiAUOs Kt©KICSiN, SiOz. SiONig©R£AttT 

[0 0 7 5] -trT&IC, ®5®*Jg«ilJtLT, #5X 
S«©±IC SiNR, AhOs R£JEfc8WBL, -t©±tT 

FT*»*-r«xfi*Kwr*. fc*. £©&&*!£& 

[0 0 7 6] *f, ^5XvCVDgffflE«;9 : t>A' 
C 2 rtk:*5xat«l*«BU 0 7(a) KSfJ;5 
fc. *©±fc SiNRl 6 £3 0 0 0 A©JPSt»j*-f 
s. :<DjM0«lWKt, ^7XSSisi«4 0 0 
"CfcMftU RjS^rWtCi l*3lcSiH«£5 Oscca, NH 
3 SlOOsccm. N2&2sccn©MT£Af f*3 

«EE**ioopa. a:«m**3 0 owt-rs. 

[0 0 7 7] OV^T, n-HD-y?LSILT^7XS 
&l£E?«ifcffigB©£fS^>"ACi KfMRU S 
1NR1 6©±K*»ftXli*ilSft©Al>03 Rl 7 £Jf56£ 

r*. e©»£, S2H«i«itR«a^R*#tu * 

©«±H*AlJBfcf* (07(a)). 
[0 0 7 8] cmaNb>T. *£fc*&ffcn-Hny 
? L£abT#5X«fi 1 £:/7XTC VDgff©£Jfc 
^•V>A'Ce l£#S&U AUOa Rl 7©±fc«ft3<U 
n>Rl 8S»j«1-6. t©»«*#f s I4, ^2*JSf«Ji 
PWNcLTRWfcl 0 0 0 A if*. &*. fiSv-'Ja 
>Rl 8tefl£JEECVDj£, Xrty4r&-C«»j&W?fc 

[0 0 7 9] K±C«tOWrt*nfcAIiO> Rl7tt (-1 

1 0 2) igKfcftBfirRiu -t©±©jgft->'j3> 
ri 8« (100) BKgfterfijf *. jkk:, 79x*v 

CVDSHBOK^lrWCCirtT. JSS->'J3>R1 
8©±fcy-p«i8fcR£fc*S102Rl 9*1000 A© 

itistcdefif •& (07(c)). t©*s*fr», i«jaa 

3 0 OX: t?Z> tt fclc, SiH4*2 0sccm. N2O S2 0 
0 0sccm©g-rRje?^>AC t icWAf*. Sfc, ^ 
7XvMI©Sli*S 1 0 OW, 2Sm«rW& 5?>i 
L, >ACi l^©ffi*<6 0. 3 Torr if*. 

[0 0 8 0] Si02Rl 9ttCVDfe, XAy^S* 

x»ai»Rfl:afcj:tj»jaEf*!it'b"e*«. 

X"7CVDSB©R*^>ACi *5«77Ml« 
©OfflL. X/Xy^ffitC«fct)Rff5 0 0A©^U^r> 

(Mo) R2 0£®f£L (0 7(d)), in«7*HJV^ 
5 7-f-ttK±0^-=>f bTy-h«2 It* 
fRfa (0 8(e)). S6K, 'y-h*tt2 l*»J«bfc 
«K, Xy^^^XS^ATSiOjRl 9t>*KUTyt 
^-X>^f*. 

[0 0 8 1] ^©SiC, y-r-«ffi2 lSTXi'tCUT 
8 (P) £-ff >-f>7 r 7>7 L -v3>bTV-X12 
2StfHH>B2 3*»lfiI/tai:. ^IWffi&t^S 
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Si0 2 K2 4S:CVDjS^tC<tO 3 0 0 0 A©JS3l;:jgj£ 

4£/^-^>^LTV-Xi2 2 &tf F l"f >g 2 3 
©±lcn>^^h^-;U2 4a, 2 4b*^-f-5>. 
[0 0 8 2] mmz, Xrt-yfmzZQAmZl 0 0 0 

r)/^-->^LTV-xmffi2 5 atKH >*ffi2 
5 b£JIMLTTFT=&5&i££-a:5. 
[0 0 8 3] W±roip(C, AhOs Kl 7©Tl:H8&© 
&^Si 3 N< , SiON. Sifo^fc^ffctTloSCDT. AhOs 10 

&«©$>S«JW©Jgj£tt!K#S<&^T (-1 0 12) ffi 

>K1 8 ©&Sia*S TFT©ftttOTS]± 

-fa. 

[00 84] (f) *ISW©m6^SSCT<DlftW 

[0 0 8 5] 0 9(a) -(d) li, SX^-i->yn> 

t. ;:n&©H&#iHb&>&*6«9rr*. *?. 09 

(a) C^fi^lC, ^5X|£fila±ICX^y^fetCj;D 
J13 SOOAC^U^x^ (Mo) £*fSU 7*bXy 

[0086] *®sma, ib«H 1 nzm-m^mmsm 

[0 0 8 7] KT. l»ao||Sl©*««d:H«ieLT.' 
S*la, lb_kfcJ?S4000A©AliOi K2*^Stfc. A 
fi©ft»li*fc7;U3=SA*^H8iLTAhO* IS 
2©g±JBICttAlJB£JB(SLfc. ^©AliOa R2tty 

[0 0 8 8] -D^X, d-HOy^L&fllHTSffl 
a. lb*^ , 7X-7CVDgS©S^5 L A'>^C2 KIRiSf 
U KT. Ma©»l©SOt«tnttClxT, 09(b) 
td^Ti 5 C, AhOa K2±lCJ?$1000A©jBS->'j3 
>R3£f§;fc. 40 

[0 0 8 9] mz, ^^XTCVD^tCkO. 09(c) 
lC^TJ:5lcn>^^ MtftSffS 5 0 OA© n* - 
SiRl OftVATft. »j«*frtt. *>?>K*3 0scc 
m. *^oSS500sccm , *X"7^ >SSfi 1 seem, K^jlT 
orr, im&t> 200W, ^m^ffl 5#-?&5. 

[0 0 9 03 ^WTXAy^ftCtOV-X • Kk-f 
>mffii:ft£JP£1000A©T i Hi 1 Jgj£ 
ArSfEfi50sccni, t£7j0.03Torr. 2 k 

[0 0 9 1] mmz. 0 9(d) IC^fiplC. ?Y*JU 50 
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±©T igei lin* - SlAl 0*Bti&&'1*>X9?- 

V-X«ffilla . HU-f>mffillbSJgjSf 5. 

[0 0 9 2] Z<D£o\ZLT. iS»X*;tf-®->'J n >» 
ih7>yX^SSU -tOTFTti. Sg4U?ffi09£ 
RftC. KH»»«**Lh7>yx^»tt©±V»t.© 

[0 0 9 3] (g) *»W©^7^J|^©ia^ 
±Bbfc»6**«fc«fj!!^^i!f-fflTFTtt. y- 

h««©±KAiiOi R*»i«ufcfe©Tr**«t, S5£ 

SfiCJt^eitC, AliOa R©Tift£bT SIN, SiON. SiO* 

^©nasffltiTfeiti. 

[0 0 9 4] iE-^T*fc, S7*lMtLT, Altfc R 

k. * 5 xsfi i a ©±icy- h mm 1 b 

iz, msnmmtncxsfrjkmzzr), 7-?x-?cv 

DfelflCioT^^XSffil a©_hK SiNRl 6£3 0 

0 0A©J»SK»di-r* (010(a)). 

[0 0 9 5] OUT, «5$M0!l:H#l£. 

1 aSH^l*MI«B©lZ<S?ir>^Ci fcfMSfcU S 
5*«ii3ltlRltt!4ft#fcJ:0. SiNJSl 6©±lc§gJ?5 

o oA©miKaxtt^iiea© aii0iH2«sai/ (01 

0(b)), JintaiV»T*ffl&«6rfcy?XTCVD« 
5*««tWflia*ftfcJ:DISa5"J3>BI3ftl 0 0 

oA©»afc»js-r« (010(c)). ±t2Lfc* 

JMatSB'C&fcHflite Alifc«2©S.kIBftAifc-r4. 
[0 0 9 6] £©J:3fc»rt*nfc AI 2 0 3 R2tiy>ft< 
t (-1 1 0 2) BfcflBteEfflU Sfc. *©± 

©iKftv , Jn>BS3« (10 0) BK«*BWir*. * 
It. 010(c) IC^T«J:5fc. 79X7CVDttKi 
0, n>^^ hSt^^JfS 5 0 OA© - SIK1 0 

>Sffit^4J131000A©T iKl 1 ^^fST5. Ztl 
6 ©»©»«*#»» 6 ^ffi«tt^-r<t 5 fcBBET*. 
[0 0 9 7] y-hSffil b©±©MJStC*5 

T iSl 1 tn'- SiBl OfcHJfctt'f *>Xy7-># 

11a. KW>«Illbft#rtT*. 
[0 0 9 8] tOi^fCLT. jS»X^^-STFT**^ 

j^r-s. *©TFTc*v»tt, simi G&ymzvT 

AhOiJRl 7ft»J«bTlr>*©*e. m5^*SW-CIK^L 

fcj:3etta->'j3>©«*a*3scffl±u m6sus 
n-s. 

[0 0 9 9] (h) *£H©;R8&i6fl©R9! 
±EL&»4-*70*i«Ttt. ^Sv'J3>|g©T 

%tbTAi 2 o 3 RSrffl^fc*t, mi^ig^-eia^ufc G 

aP, AlP*©«fc5tt25£* i f s »##»£affl-r*::fct> 
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!IftftafflLjfc»8Sl««©X*#-fflTFTft 
[0 1 0 0] HI ltt, %8$£MM<D7>?JJ-mTFT 

?l/rV-X««3 1 £ FW"f>«ft3 2&Wffr$%* 
[0 10 1] ^7X111 &@ilc*-r<t5^JS 

[0 10 2] *LT, S«fig£4 0 CCKM&U * 
-^^>7'Pi C*D 5X 1 0-'TorrST#ftU t3H 
T, #Vi£BBlr>T7.fl/ 5 0 OsccmiftU 
0. 0 lTorrl;:&-&±3fc*'J7'<*#OF£aBl/T7 

^3>#x©jetttisns#s. 

[0 10 3] £©&fc,. #Vj £MV>TGa(CH3) 3 £#X 
*AQN 2 ^6*At, O^T, #V 3 £W^TPH> € 
X/Xa£APN s tf^SA-fS. 7JV3>#X 
CD3£lSSiEtc:±oTGa(CH3)3£PH3 lifg-&L&^. 
CDSJS^Y>AXi W©K2S£0. 0 ITorrtSUtf 

[0 10 4] ZlttlCcfcO. #5Xaffil©±lf KB. A 
-vKSfffl£*5tVtGa(CHa)i tPfo ^SlCftjjiftSnS. 

*o«i»femtt, *n^nifj>tu sfc. a-v^w 

[0 10 5] CtlS©«l&ft2 0 OE»t)iibT01 1 
(a) fciR-T «fc 3 fcKJP 5 0 0 A ©GaP g3 3£ffiM£T 
•5. OUT, ■ StffiSatsrKD-'HDy^LfejiUTjtf 

& L, GaP IB 3 3 £TS6K: L-TUSS v U 3 >ffi| 3 4 £ 1 
0 0 OAcWPSlCfcfg-TS. £©<§£©-> U 3 >j£igi£: 
*Ei&B£4 0 0"C, SiH 4 £ 1 Osccm, &£5 0 
Osccm. EXl£0. 5Torr. StHH* : £2 0OW, itW 
M&3 0#£TS. 
[0 10 6] y-h*6lS$l£:fcSSiO s |B33 5 £:7• 

5'X"?CVDS;l;:,fc9 1 0 0 oA©j?$ir^fi-r-5. -t 
©Si0 2 &3 5©J&B*#tt. ttffii&a£3 0 0'C, SIHi 
£2 Osccm. N 2 0 &2 0 0 0sccm©ST#yi&U 
*>/tCi. (*3©EX7£0. 3TorrtCf-5i:£t)tC, ^7 

Xv«tffl©fiii**ioow, *©swsibi*5» 

[0 10 7] C<Dmz, *'J75*> (Mo) BSSrX/V;/* 
SfCiO 5 0 OAwjfSlC^fSU -€-©Mo)fiSr7*hU 
V^77^-^IC«fc0A^-->^t, V-Xii3 I 

t h u-f >«ffi 3 2 ©iwroftaiaoKftaffaitTcft 

[0 10 8] ^©X^tf-fflTFTKtJViTtt, 
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^)£IC±0GaP K3 3£*j£L-a>-&. £©GaP &3 3 

icifi^©T, -e©±{c^g-rs->'ja>K3 4tt*£& 
«Stt*»^#<eftta*. ;:©*£*. vUa>K3 4 

©?+*UI/«ttSa***'j7©»ttfl««, GaP HS3 3 
*»|6)±-r«). 
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